Abstract -A summary is presented of the relative importance of the principal aeronomic processes determining the vertical distribution of NO-NOa in the stratosphere. Formation and destruction of nitric oxide are considered with transport processes for steady-state conditions. Estimates of the vertical distribution of NO~ are made for extreme conditions of the eddy diffusion coefficient. It is pointed out that NO is determined by the values which are adopted for its photodissociation coefficient which is related to the absorption of solar radiation in the Schumann-Runge bands of molecular oxygen. Since the photodissociation of nitric oxide depends on various predissociation processes occurring in the fl, 7, 6 and e-bands at )~ < 1908 ,A, we have used the results of CIESLIK and NICOLET [4] , which are based on the detailed analysis of the absorption depending on the structure of the Schumann-Runge bands of molecular oxygen. Attention will be confined here to the" aeronomic conditions of nitrogen oxides in the stratosphere since a general paper by BRASSEUR and NICOI, ET [3] covers the subject of related chemical reactions with all references.
where (b is the vertical flux, L(NOx) and P (NO~) are respectively the loss and production rates, can be written as follows 0n(NOx) 0~(NOx) 2JNo b6 nZ(NOx) --
Ot ~z R[b6n(NO~) + RbTn(02)]
where n(NOx) = n(NO) + n(NO2) + n(N) and R = n(NOx)/n(NO). is the rate coefficient of reaction
is the rate coefficient of reaction
The photodissociation rate of NO 2 is JNo2= 9.5 • 10-3sec -1
at zero optical depth.
The n(NO2)/n(NO) ratio is given in Fig. 1 for a solar zenith angle of 60 ~ and for Additional effects such as the production of nitrogen atoms by the cosmic ray ionization (NmOLET and PEETERMANS [9] , WARNECK [14] ) or by a predissociation effect on N2 have not been considered here. Finally, the vertical flux of NOx is given by = pz a-7 (10) where K is the eddy diffusion coefficient. Two analytical profiles called Kma x and Kmin ( Fig. 2 ) are adopted here as extreme values (see NmOLET and VE~GISON [10] ) The predissociation which occurs in the c~ bands is the most important process of dissociation of NO in the mesosphere and stratosphere (STROBEL [12] , CIESLIK and NICOLET [4] ). Considering that the solar radiation temperature is 4800 -4-50~ in the spectral region 21850-1900 A, the photodissociation coefficients due to the absorption in the 6(0-0) and cS (1 0 [4] ). An application has been made to the mesosphere and stratosphere with the detailed rotational structure of NO and O2 and also with the ozone absorption in the stratosphere. The total photodissociation coefficient of NO resulting from this computation is given in Fig. 3 . The nitrogen oxide distributions have been calculated in the 15-100 km range without considering all possible aeronomic processes but adopting special conditions which are crucially important for the present problem. A nitric oxide concentration of 108 cm -3 has been taken as an upper boundary condition at 100 km with no NO production in the lower thermosphere. On the other hand, three lower boundary values have been adopted at tropopause level (.15 km), e.g. 10 -9, 3 • 10 -9 and 10 -8 as mixing ratio values for NOxin order to explore the effect of varying conditions at,the tropopause.
When no production process is considered in the lower thermosphere and mesosphere, it is easy to see how important the photodissociation process is. The result is shown in Fig. 4 where a difference of a factor of not less than 10 000 is reached for the nitric oxide concentration at 60 km even with the high eddy diffusion coefficient Krnax. The vertical distribution of NOx, which is given in Fig. 5 by its volume fractional concentration, is related to the vertical production of nitric oxide (see Fig. 6 ) which depends on the values of the eddy diffusion coefficient. The concentration peak is controlled by the production peak of nitric oxide and is not subjec t to significant influence by the lower boundary conditions. Nevertheless, the absolute values of the nitrogen oxide concentrations in the lower stratosphere are sensitive to the values which are adopted at the tropopause as lower boundary conditions. The two extreme values of the eddy diffusion coefficient, Kmin and Kma~, lead to volume fractional concentrations (Pageoph, On the basis of our study it is possible to illustrate the behavior of the nitrogen oxide distribution by the various stratospheric fluxes of NOx (see Fig. 7 ). At the mesopause A more detailed analysis is required in order to determine the final sinks of nitric oxide.
